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ABSTRACT : 

PROBLEM TO BE SOLVED : To suppress or prevent the generation and attachment 
of powdery particles which can easily attach to an intermediate mesh plate 
electrode and gas injector and also suppress or prevent the peel -off of a oxide 
film, which becomes thick on the surface of the intermediate mesh plate 
electrode and of the gas injector. 

SOLUTION: Oxygen plasma 6 is generated between a high frequency applied 
electrode 1 and an intermediate mesh plate electrode 11, and oxygen radicals 7 
which have passed through the intermediate mesh plate electrode 11 are caused 
to react with monosilane gas 9 to jet out from a flat injector 31 to form a 
silicon oxide film 4 on a substrate 3. Between a plurality of monosilane gas 
jetting holes and oxygen radial through- holes , which are formed independently 
in a flat injector, inactive gas jetting hole which jet out inactive gas such 
as a helium are formed. Consequently, rapid reaction between the oxygen 
radicals and monosilne gas near the flat injector is suppressed, and generation 
of silicon oxide powdery particles which tend to generated by rapid reaction 
and their attachment to the flat injector is supressed prevented. 
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{4. vyymm'z.jyiSxffafrhmMztLtz* 

J v y y$x 9 1 Km LTRffcS' y 3 yiyfgft 1 0 
*U IWl»36K3±fc:Kft>'y3y)R4iJB*t&. 
[ 0 0 3 7 ] &:B S JtfflgSIB^fcfeJtSR*?!'**^ 
jffiS7L3 0{4. H7t^-fJ:3('. %fe§^r5Xv 
SrHt^^^^-y^j-ri^— h3 2&£'£?l3 0 f*J 

[0038] *S»fgO#®4. +S^< 7^71/- 
bWii 2 9 #0 5 it/TS 6 t^-f i 3 CTJ&tfetfXRS 
#?L2 8tirUT^6ii:-Cft*. ^jStt#X24j&OF 
iStt#.XiS»?L2 8*»&*»3*l& 1 , 
x ? * 8j&»&tt*fr3*iS* / ^7 yi]X 9 J4+0.X •■/ s s 



(7) ^¥1 1-1 68094 

1 2 

TVifc. -y jl TV - h fliffi 2 9 ^&ffcx 'J ^ 

TtafffffiStttf.* 2 4 {i's.y *?J>tfx(om\ T)Vdfy 
**ytfz%zmwR£&tfAt3i;v*ti-e>?&& 

[0039] ( mmmm 3 ) #»H*ofe 3 commcomm 

* WPR y b y°yX~?c v d t i smt^ y 3 > 

ffiafi*«Ct 9. 08-01 0^#HSLTP«c|^BJ! 

• 10 vcv Dm&nmmx'h y , Rfi:^ y 3 ysag^aH 1 
ru-i-mfi«o"rffi0. ai o(409^afrffi0T$>& <> 

[0040] *SMHttJttS ffift'Jt- h/7X7 
tt^tmtSK t-*-£*0*««WWM2 % 7*5 

xvk t ; »^riE4a*5 ^^afiaatJ ±^yy7 

yWltTLii «tlPFffltt^isat?L*RI-Ht:*nr«. *(MJ 

^•y^j.rix-hmffi26tCj;-5Tffi)S$ilTV^ 0 ^ 
20 it'*Pa> -y ^a7'U-h«K2 6ttWH^^f ^^'x 

[0041] BMts/ y 3 y|»o»ij05riS4BiT<oji y . 
•y f ziztimfflisiQimmm 1 t^R^x 5 zmx l , + 

-y yA/l/- hmffi2 6 1 cofflX'?v-W>MZMZ 
S-frS. ^^T'frl24'^>y>'AT^-hmii2 6^ 
*7 ^**;WiJifL 3 0 ogti. Affltt%&Df|fi 1 k com 

- h«ffi2 6^*7 ^5>-WfL2 7*^W§ix^ 

>'5'5V#*9fcRffiLTRfc5' , J3>'m»ftl 
fiS;L. Wft»3t«3±fc:lWI:>' , J3>'il4*}Bi8l-4. 

[ 0 0 4 2 1 rjfc . tMrnmBizmmmy vfnv 

iffigfL3 0(4. »2<^|iaiK^KB«H7(CwtJ:afc, 

3 2 3riT*yL3 OflCffl/avtltf, ?L3 0<DmtTy 

40 [0043] #HHg^©cD#iS«4, 08^1^9 
•tJ: 5 fc+ia* -!rya71/-Hi2 6 i^j&UBR^^ 
*;WBKL3 0. ; E/x7>'iS&ffL2 7fc < J;tPFatt^ 
XilM?L2 82:|5l-ffit*tTfcy. 09fcJ;t/01O 

fL 2 7 ti J: t^ffitt^XB|*fil 2 8 T&^^I-f tim.X'h 
hc\kX'hh« ^FvStt^4KS5^HiafL2 8fc 
^£ / is y yaffil 2 7 0)*tl&liWlX 0 LT 
$mx-v isx.ru- MS2 6<50JS<T'^K 

* 7 y^ 7 i: t / y y 9 <7)Kmm L < WJ 5 *i 

50 i. zcotitbtfemmtKixuti. ^m^'/i/a-ru 



1 3 

**stt#x 2 4i±^y vA.tfzcr>m\ r^y^fx, 
[0044] {nw$i4 ) *^^4 (ommmm 

SrTOflK U h 7°y X-7 C V D lz J; £ Rfl: y 3 y 
WJ-fl). 01 lii. ^^itSlcm^&tt&TO 

« y ^- i- 7°? c v d ms&wmmx'fo o . mit 

cogmwrnj y : J*?wTmmxfoz>* 
[0045] Jmmz$mz> wi'j ^-hryx^ 
cwmmi. &*mzi,±mi lt^tidic x^st 

JH^EpjPlffil, t-?-£#t?*M#ftmffi2, + 

-y y A 7i/- hrnft 1 1 , mmy^jimmits jt 

[ o o 4 6 3 iHt ~> y a yM<^ifctr£te£rF<o« 9 . 

iax -y h«ig 1 1 tnmxyu-imzmz 

. i$fflmn}m& 1 1 -t^y 7^*71/- 
1 ix'<r)r7x-?mimtzfflixte±.iffii?>mmM 
tmmx-hi. mLit:imy : J*ifr7\i* th^ w 

y^*x^^3 lj&^WSft.fctyi'^ytfxgfcRfB 
LTRfci' U n y fflEft 1 0 * JBS U 3 ± 

fclHk5'Un>'JI!!4*»j«-tS. 
[0047] ^M^OttStli* 0 1 1 liZxrt*. 0 £ 
7yi71/-htgl 1 i««*tfamffi2 tco 
HK»*5^^jBjafL. ty^yiftltTLfcitPRS 
^*"W?lfcR-ffi(sfr*-S¥iB4 3 1 £ 

^LTV^ii:. fcitflll 2M^f J: 3 CTiB^f 
x^^3 1K*Jtt6WR5^;WljajL2 5. ^yv? 

;l^li@?L2 8i:ty^7yiitW7L2 7<9-?-;fv?ix£BtJ 
ia^^rtL-CV^^, fI-fyyi?^31«JS< 
T'<7)K* 5 S^/P 7 * J is y y 9 OR/S £f I < ftyM 

zcotzubmmmmt^^x^tz, nx^y^*. 
i&m ztit . a fc¥BH >^x ? rctt*Si/5>& 
v>» f ya7i/- hms 1 1 ^iMfcy u 3 >» 

ia^RStttfx 2 4 {*Mj ^Atfx<r>\i-h\ TJictytf 



(8) f^PPPl 1- 1 68094 

1 4 

[0048] ( ssmbbs 5 ) *$fci»ass 5 <ontto^n 

£01 3S#SILT3¥«IKKi»t4. 

[0049 3 WiKfcWWW^-hr^Xv 
cvD^l«(i, WWx^yyi^^WW^ 
14. «*Wfc02 8^1-^*(?lic7)TOWJ ; E-hr 
^X-7CVD^Si:|5l«T'J)0. m*3S&HWfl»BfctS 
(t&WWJ^-hT^XVCVDgg, H2<7)|||ifc 
c^ffifcfc »t4¥tPFfi 'J h TyX-7 C V D^gfc 

10 VCVD^SfrfttiSffl-CSS. 

[0050] *HW®cO«fS!(S, ^& 7 y? V^i:"(0W 
»*'X5:tt^-f SWR^-f y >>x 99<nm\\zfo 0 . 

*m^>f ^^x^?ff»t«TOco^jj3S^s^ 

tsc7>j: a *tmk tx \$m.im ixa o . wttna 1 
ttj»ts y yywm-fixA y!/3.7?8*wmtt 

[oo5i]0i 3£i$ffim£ti»6G$2mmtf 
20 x^yi/x^^3 3<Dm^mmm^t^y^x 
?*i±^Tfi*&*vc*i*K ^yi/yytfxmMHi 

1 8 tWiMttmifxj yyi ? ? 3 3 QftJfSIHftfcii 
HHTH tT*43t«>, JRSIHfcfc i -S ^ 7 -y 1 

[0052] ( mm&B 6 ) *^HUcom 6 nmmmm 

Zm 1 4 a i VH 1 5 Sr#fia Ur BMBtKWI-S . 
30 [0053] *^aBBJBtU(t& WFS'J 

xvcvD^acoffi^ii. m5<z>mmnBBtmmx'fc 
i. 

[00543 ^mtmm<mmi . * / ^ ^ y % 

xii^tmixa*) . miim2 8tzmfixy-y\y 
40 xmmwxj yi?±7? 22 znmixm^Miti' y 

3yMt'»a-t)h.{fJ:v\ 

[00553014 iz^mtmrnizmztimt/xj y 

^i?^*iS*feiBflBaSs 01 5\zm\iix4yv 
x ^ ^o@^ri6]SltM0^*-r < , >f >y'i ? 
{fx-fypxsST'f^M^iitfeO. mixryuxcr, 

6. WKrffitLTtt. Xryu-xSH^ST'li^ 

S>l.v^±5^SBX n a n SrXryU'X(c^-ti:l,^f*i'* 
ff£>fts. ,ico2«^cmMco ; tyv-7y^xii|itfL 
50 1 9 SrBBL*-* - 1 T'tt^x^ y ^'x ^ ^ t *4 . £ 



1 5 

mit ix t . y 3 yen 1 8 tmt^ v ? >wm 

3 4 a#MB3Bfl%(i<3(3r ft t T* 6 fc*> , JKBWfcfc J: l» 

[0056] ( mrnrnm i > * 56^® 7 commcomm 
m 1 6 * #gg ixmmmmti . 

[0057] :*3lfl^fcfcJ7*¥fTWJ*-h75 
a. **WCH 2 8 t^C!*Wc0W« 'J h 7" 

7 x v c v d mm t mmx-h 0 , w, 1 co^ttojenwce 
ttswpKut-hr^xvcvDjaL m2cr>mk 
common i^-fi^u u^-h 7°?x~7c v Dgg. 

V D £g£ J: tfSS 4 ^H560».lfcfc{t S TtfTS f * 
[0058] :*3dtiB!iB«)4¥&ttt. T^XvKC&fcV) 

in. 

[ 0 0 5 9 ] 12 1 6 fc^HttEWfc:tJJtS*BI^ -v 5" a. 

®4 2tfE&?imztixti *). wmrjxvmizto 

[0060] iiOtf 7^*71/- Mffi^Kftv'J 
3 y flS*%# U . JSRfl: LT t> . 'J =j yJiffi 1 8 
fcEHS+RL* -y x^7V- h«&4 20«5S$ISc}i 

=5ru„ Z<Dt:)&Gm&'¥fflX yvj.7V-Mffi4 2#> 

[0061] (HJ5K8I8 ) #?»s& 8 commw mm 
mi 7 &m Lxmazmtti . 

[0062] ^IMitfcltS WWJ J- 7°? 

xicvDmwnmm. ??a7u-w 
7 x •? c v d mm t nmxh 0 . * 1 oKEttojeBttj 

ltSWfI l Jt-F77X7CVDgf 1 ^2WH}fi 
- h 7 9X7C V Dggft ft tSIHT* £ . 



( 9 ) 1 1-1 6 8 0 9 4 

1 6 

[0063] #3aHflHto8att. r^x^ujta*^ 

t«)««r4<7)Sip?i«s^i*\ xr>-^xfcj£)i*mco 
ny<m^. mm.<nz. o&emt u-cfctras 
nmiicm\-mt^uziymxnmni 

10 [00643 017 (C^dl9BIBlCt5»tS +iax '^a 

fWiMitf xf v wx 3 5 TfHHS/iTt} 0 - iwE^r 

mmmjwm^mikisv aymxwn^tLXui. a 

m^<m\ ^IMfcy 'J 3 >-R{ift^c v d a^SEc v d 
ffiCiOJBJS-CS*. ISS«iXT>-l-x*H^:ffl{c^$ 
iiT t J: v W&ljxA yisx. 7 ^ilO^fflco^^^ 

«Ufc*^tt. ScSELfcr5Xvfflta«>fcff5it*» 

x-%h. mmrnktLxn. XTyuxmm^mm 
20 fi£, Witox&zxTyuxizwut&zztfm t>ti 
h. z<r)2m?-it,z®m77x-?mtzmm%ffii&co 
wm7 ; s*mmL3ozmz>ztx\ ^m*-/^* 
7is-h9mt%&. mm77x-?mtz£>«jmm& 
co®m7 : J$/mmi30te. «43-^7*5Xv«t 

-?Wr^'^ ft fc IBieSiT)^^ X<DJl£^tZ> * -y x aX 
h «r ; fi-ri»aiiTL : 5:t't"J)l» . 

[0065] zco^^-y^j-ru-v-mmzmit^'J 
zymmmi* trmvcLXL mtyvziymms 

30. t ggft^ y r? y«« 3 4 cO^MS^mtitJa'PI t l> 

[00663 (»9 ) ^womnmmmB 
zm 1 8-02 o *#MLTS«ucarors . 

[0067] ^^SWBttfcfcttSWlMRy t - hT5 
X7CVD HB«fl|jS{i. SM^ ^yyi^ ^i^h 
(±, S3|s:e<J(II3 2 8 (C^rfflaiWOTffflR 'J ^- b 7° 

5X-7C v D^a t h«t* o . m i oiatojgasKfe 

40 {t6¥ff¥«'Jt-fr5XvCVD|ai, m20)mk 

wmfcislf&W&WJ *- h r^x-ec vd £g. 
^3 cOH)ffi^ffitfc(tl»¥fi ::s F« 'J h T5X7C 
V Dgfift J: V* 4 OSWt^JBJBlctJftiTffTKy t 
-hr^XvcvDSSSrificiaffl-cSi. 

[0068] WPtofx-f y ^ 

ftftti&fc *%A,xm$LZtiX^Z> i 1 6 . 

[0069] Hi 8-02 OI458Rtt**trtJ*WX-{ 

50 [007 0] 01 8fc^-f#x>{ y^'x^^tix^yp 



( 

1 7 

*3 5 {Cgfl3«lS-fe7 5 7X3 6/^5 7 7-4 h3 7/ 
g-ffcflSS-fc 7 S ? X 3 6 <0 3 mm itHr 7 5 7 X t - 

*fe 5 S 9 X 3 6 1$ J;y^7 7 r -f h 3 7 (i^ScO^ 
tt$vffij££& (CVDS) tiOJS^BngfftSfcft, 
0^L£<fc 3&^a-7'$#X-< >i?*?9±.<wmL 
%>~*S&X'1bZ>. 018fcfc^TXTyux3 5fcffi3£5r 

[ 0 0 7 1 ] 0 1 9 Cjrt#X-f y >-*x ? *fcUr VV 

x 3 5 tiJHfcs' y n y«i 3 4 m itzt^-r^'x 

-38Sr*LTV^. #Rt-*-3 8 £ UCti, flU 
b-?-& «x&. *£v4 7nb-?-{iE 

a i m mgj^o t, (io**^ "rffif* 4 fctf> . H 1 9 

jafciaUTV^. Hi 9C:*HvC7.-ryvx3 5(353i 
4 ffflcottPf fc < , 4 fc W& V a >WM 3 4 lifc 
<Tt>J:n. ifcb-^-fcov^ttm^lffigtBW- 
3 4y^x7;$^F*K;:t£BT*£l>J;dlc<l ; 

[ 0 0 7 2 ] 02 0 litftttfXJ Vis* 9 ?\5.Xt yv 
X3 5 KlHfc^U 3 y»3 4 ^ftUfc-f" a-7^R^ 
-f y i?x 7 ?tm*WX~$> 9 , -5-cOftO^fflt^tth 
-^-3 8Sr*LTV^&. »«h-^-3 8c0lft£fii: 
ISH1 9cof?iJfc|5]«!T-£>&. H2 0{cfcv^TXr>'^ 

K3 4U5r<Tt>J:^. 4feb~^-C-?^Tfc»^ 

[0073] JJE^WCttf- y^'x 7 9 
<KMzr>\ v^E Lfc**. % 3 <32m«0JE8§*»4 tftfdl 

coBMX'^ IfzX -5 &¥IS7"^- hfttf'x-Y y j^x 7 7 

[0074] tLhcO J; 3 t , tfX'f y s^'x 7 * 

& . 4 yi>'x 7 7 mfnt 
-ffclWt^ 'J 3 y fc*£tt , t/y?y# 

x^ ypx. r*ttiBx'0>EZ&$-< . aaewsv^to 

*ffl#x-r >^'x 7 7 tjawfci/ y n yfiM^-r 

Lxtto *\ i o o'cfmizmmttum^zm^ 

5 0-2 o o'cmmzDmctiuz. musm yy - x7 
9MtWR.vmc.is y ^ y##*t-& - 1 k& o , 

7M ^;l^jW±i<=fl:&. 
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1 8 

[0075] (uttigiRi o) ocommco 
mm^m2 1 ^j; 1^112 2 zmnxmrnizmmtz. 

[0076] ^IMSCfcltl.fffWJ ^E- h7 s 5 
Wi . »*Wt0 2 8 tnr«aiWeWff¥fi »J t - h 

r^xvc vDsat mmx-h 9 . as 1 <onsico^®t 

»3<0lOt<0JB)||Cfc{t4 s Fff J l , «U ; E-hr5X 

10 vcvDms&±vm4cDm&nBm<,zmi-z,Tfr¥-u 
v^-hryx^cvDmrn^ifi/zhmmx'^h. 
[0077] *£miMxmt. +iax -y ^ari/-- 

[0078] 02 liiJ:t/qa2 2(±?»££tf*ra.>< 

•x^ATi^-hmiicofij-c^o. ztit'tiwmmz^i 
x^&. 

[ 0 0 7 9 ] 112 1 IZ^fit^ffl* -y ^jl7V- httfii^ 

Xfy 3 5 (caftffiR-b 7 S ^ X 3 6/^7 7 r 4 
Y 3 7 /M«*Hr 7 S 7 X 3 6 <0 3 M«3H-fe 7 5 9 X 

20 t-^-s*at, z $>t,zmm±<ot:MzmimzM 

•fb^y=?y3 4T'»aLTV^ 0 122 1 T, 7*5X-e* 
±««*t-^-tJ J: ViMfc^y ayT*atTv^v> 
co{i. 7°57:vcO^^t:5r0l>^*6f*O, ^ffiSrt- 
. ^-iJiVKfllv'yrJy'CSafLTtiV^ ^«*-fe 
7 5 ^ 7. 3 6 <t y / y 7 r >f h 3 7 liKfficOfl^WM 
ffifiSS (CVD) (cj: ")»«=riBfftifeft. 

Kt-?-muzm-tmmte%< w -y y*7i/- 

[ 0 0 8 0 ] 02 2 -/ is^TV- hW& 

\±, tmt-f-zmmzL. b-^-g^r^x-? 

ffit&ft<7)W.m%t^i>cr>X'fr6. #«b-^-3 8 

u\L-?-\mm 1 mmgjgcot «36*fWarigf * 0* 
Ifctttia^V^Jtfe, 02 2c0^tCJSLTV^. 
W^b-^-^^t^^-y^ATV-hcOfLgfi. % 

a«wz-9-3 s^^x^m^mk^zmtmm 

[0081 ] \$±<7)i.r>\z\ $fflXvi/i.7°l—hWM 

v-hm%cn&mmi*mmzu.^ttfx'%z>, 

T # Jtt / ^ 7 y^rxco^KK-fbv y 3 y t&^y?—f 
50 -f?/k^'ft*U ftlr^^v^^tf-^y^N'rttffai 



1 9 

lt l & d . z. a x-*m* -/ i/a-?v- ym& 1 0 0 
w*a i> & < . wc 1 5 o ~ 2 0 0 relating** 

&. 

[0082] (miasm 1 1 ) *&mrm 1 1 onsso 

®!B£H2 3*JiV@|2 4*#!Sl,'CSi«fc:iiW4. 
[0083] *»iflttJ{tft WfS'J -t— hr?xv 
cvdM«(1, *m#;Uy^x??t5J:tf*«o 10 
KfiMWaWi, S*Wt02 8^^-^*M^¥ff ;E l I « 

312 coMfficD^tfcltl. W¥«y hX^XvC 
v D Jia. m 3 tfDHM5<0JBffifc; ft£ TfPF* 'J * - h 

Tyx~?cvD mma <t vis 4 osm^jgnMcfctt" * ¥ 
[0084] *9mcwwmi. tm#*4 yyx? 

[ 0 0 8 5 ] 02 3fc«fcVH2 4»4fgSfti:«SRS*lfc 

w^^yy^?^^* 1 ^ 02 3<3y ; E-t^7° 
5 x v c v d ga^WH«Bgiat *j »t & m 

2 0 0T:gS«*M*%^T\ ?»#>£><0?--vyA^ 
[0086] 02 3i5j;V'02 4{C^-rj;-5tC s fgf&fls 

3 9{«m^x>r yy'x ? ? 8«±*iBa5»ja^tjiM 
n&m\zwm. 3 9 a«8t & £ t t^amx-h & . 

8#*>fyVx?*£flsfc:fc#**. iOidK^'f 

y y x ^ ^<o±»i^ja^«fflc«^*lHtts , 
iktio, cvDtLx<r>mmnhwmic\bv 

[0087] ZniitZ* tfZ4> : J*7?$:$mttt 40 

tftoc: fc #T £ * . 4 y y x 7 9 £ JnJBHi-r tBHfcy 
y a vWBi£*fTofc*£ii, *y y^ytfx-f yy'x 
? ^#i£t'<?)RfB^< . iaaasftvvfcttt. *m#x 
-f yy'x ? fMiUfki' ] ) ^ y Wn-t -f 9>vtfm 

*>\ 1 0 O'CBKKllflR-t tL{f^^KM*^VN'-r * ? 
/I'fc&'K ft** ^LT^U 5 0-2 0 



50 
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20 

[0088] (mmm 1 2 > #»i»ogs 1 

JBB*H2 54iJ:tfSl2 6 S«HLTflfiMKKWt*. 
[0089] **»®(Cfc(tl.¥fi :: f «'J hT5 
Xv c v d ^a<7)«f£{i , W7^ri/-h Sffifc 

iv-twiiBiaiawi . m*mzm 2 8 tc^-r^*M<7) 

WFRy*-hr5X^CVDillti;HttT* l 5» « 
1 OSSSfcOJBBttsttS^filHEy hr^Xvc V 

d^b, m2onteo^cfctt^TO¥«yt-hr 
y hr^xvc v D^Bfe j: tfm4 commcommiz 

[0090] *Htfi»«|c7)^»i:. ittBy -y -/ a 7l/- 
[009 1 ] H2 5^J:tXH2 6tt5B!6«ci:SSRSfifc 

* ^ •/ ^ a XL— h w&efflT'b 0 , H 2 5 li y ^e- 

aS:. 02 6(i4j|S^ ■y^j.Tl^-Mifii^gBTffi* 1 
20 ^MJittcowm^LX^h, mfot tT(i. 2 

5 >y ^ t-^-^t"-e<7)J: 3 -?-X'fo~>X i> $k 

[0 092] 02 5tJiV02 6Kiitt±'3t:. 
3 9 {i^H^ v i/arV- Nmffi 1 1 0)±ffl@&frm- 

+p B ^ -y i/ 3.7^- hm&wj?* < 1 1 -kmnstimm 
x'$> o , *<o&Kt:»afcHE 3 9 ^'jg-ri. i t 
30 s . ^JBtci» 3 9 *«asrttitf . ^ y y a h 
^mzmnm-ti. H2 6(owctt^ -y y ^.ru-h 

1 l^HJ5-t^T^«*3 9$rJMLTV^* J . gPiJ- 

commmmn&mizmifamm'th ztizi 

[ 0 0 9 3 ] .ICO J: d +^ -/ j./!/- 
mWk®ffitZ>Ztlz£r). tf^-yyarix-M 
1 0 0"C^2 0 0°Ci; ^tz&g.lzfc 
t § . +r B ^ -y y aTy- hmffi^r JBfttirf 

tBft^y3y»B^*ffofc*^i. +^-yy^r 
fty y'a ym*^-> ^ 9MMMt i . »fc 

7V~ hmffiSr 1 0 0"CSSt»-tW^C»^ 

2 o oiceKtauR-tnif . -yy^ry- mss 
tttJBttwiwi:^ y 3 y^m-f •& ^ t o . ^-r 

[0 0 94 3 (HJS^ffil 3 ) *»S1 3^Hte^ 
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21 ' 22 

[0095] ^mmmm^anh T^m^-hry -mtfi o o o css^»six-cv^{j#^{c»vvN' 

mio^^ffltfctti.w^'j^-hr^xvc [oioi] ULtnmmmmiz&^xte. t/y5> 

ffiyt-h7°5XvCVD||gfcJ:^4cO||i|c0^ffi <0My7mEOS (Tet raethoxys i 

^ftSTO^U^-hr^XvCVD^l^rt'tt lane) &i:V)$fl:S i Mf4& tTi<t < » RSfcOfr 

[0096] ^mtmmwmmii.. t-;?-£-£t« [0102] *fcSIBfc<9^fcfc»t425ttW«, Kft:^ 
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XAIMS 



Claim(s)] 

Claim 1] plasma CVD equipment characterize by have the device which control a reaction near [ said ] the medium 
nesh plate electrical and electric equipment of the radical and ingredient gas which passed said medium mesh plate 
electrode in the plasma CVD equipment which have the medium mesh plate electrode for plasma separation with whi 
wo or more holes be prepared between the plasma generating room and the substrate processing room . 
Claim 2] the plasma CVD equipment characterize by to have the device which control a reaction near [ said ] the 
ngredient gas injector of the radical and the ingredient gas which passed said medium mesh plate electrode in the pla 
2WD equipment which have the medium mesh plate electrode for plasma separation with which two or more holes be 
>repared between the plasma generating room and the substrate processing room , and have an ingredient gas injector 
>etween said medium mesh plate electrodes and substrates . 

Claim 3] Plasma-CVD equipment characterized by having an inert gas injector between said medium mesh plate 
slectrode and said ingredient gas injector in the plasma-CVD equipment which has the medium mesh plate electrode 
)lasma separation with which two or more holes were prepared between the plasma generating room and the substrat 
>rocessing room, and has an ingredient gas injector between said medium mesh plate electrodes and substrates. 
Claim 4] The plasma-CVD equipment characterize by to have the hole which pass the radical which said medium m 
)late electrode produced in the plasma generating field in the plasma-CVD equipment which have the medium mesh 
)late electrode for plasma separation with which two or more holes be prepared between the plasma generating room 
he substrate processing room , and have an ingredient gas injector between said medium mesh plate electrodes and 
;ubstrates , and the hole which inject inert gas . 

Claim 5] Plasma-CVD equipment characterized by to have the hole which passes the radical which said medium me 
)late electrode produced in the plasma generating field in the plasma-CVD equipment which has the medium mesh p 
rlectrode for plasma separation with which two or more holes were prepared between the plasma generating room an 
he substrate processing room , the hole which makes ingredient gas inject , and the hole which injects inert gas . 
Claim 6] the plasma CVD equipment characterize by to have the hole which pass the radical which the above- 
nentioned gas injector produced in a plasma generating field in the plasma CVD equipment which have the medium 
nesh plate electrode for plasma separation with which two or more holes be prepared between the plasma generating 
oom and the substrate processing room , and have a gas injector between said medium mesh plate electrodes and 
;ubstrates , the hole which make ingredient gas inject , and the hole which inject inert gas . 
Claim 7] Plasma-CVD equipment characterized by having a means to control that the film deposited between the 
)lasma generating room and the substrate processing room at said medium mesh plate in the plasma-CVD equipment 
vhich has the medium mesh plate electrode for plasma separation with which two or more holes were prepared 
ixfoliates. 

Claim 8] plasma CVD equipment characterize by to have the medium mesh plate electrode for plasma separation wi 
vhich two or more holes be prepared between the plasma generating room and the substrate processing room , and to 
lave a means control that the film deposited in the plasma CVD equipment which have an ingredient gas injector at s 
ngredient gas injector between said medium mesh plate electrodes and substrates exfoliate . 
Claim 9] it be the plasma CVD equipment characterize by to be form said ingredient gas injector with an ingredient 
he coefficient of thermal expansion difference of an ingredient gas injector ingredient and a membrane formation 
ngredient small than the coefficient of thermal expansion difference of stainless steel and a membrane formation 
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ngredient in the plasma C VD equipment which have the medium mesh plate electrode for plasma separation with wh 
wo or more holes be prepared between the plasma generating room and the substrate processing room , and have an 
ngredient gas injector between said medium mesh plate electrodes and substrates . 

Claim 10] In the plasma-CVD equipment which has the medium mesh plate electrode for plasma separation with wh 
wo or more holes were prepared between the plasma generating room and the substrate processing room, and has an 
ngredient gas injector between said medium mesh plate electrodes and substrates Said ingredient gas injector is plasm 
ZWD equipment characterized by being covered with covering material and covering the coefficient-of-thermal- 
;xpansion difference of the covering material and membrane formation ingredient with the ingredient smaller than th 
;oefficient-of-thermal-expansion difference of stainless steel and a membrane formation ingredient. 
Claim 1 1] it be the plasma CVD equipment characterize by to be form said medium mesh plate electrode with an 
ngredient with the coefficient of thermal expansion difference of a medium mesh plate electrode material and a 
nembrane formation ingredient small than the coefficient of thermal expansion difference of stainless steel and a 
nembrane formation ingredient in the plasma CVD equipment which have the medium mesh plate electrode for plasm 
;eparation with which two or more holes be prepared between the plasma generating room and the substrate processin 
oom , and have an ingredient gas injector between said medium mesh plate electrodes and substrates . 
Claim 12] In the plasma-CVD equipment which has the medium mesh plate electrode for plasma separation with wh 
wo or more holes were prepared between the plasma generating room and the substrate processing room, and has an 
ngredient gas injector between said medium mesh plate electrodes and substrates Said medium mesh plate electrode 
)lasma-CVD equipment characterized by being covered with covering material and covering the coefficient-of-therm 
:xpansion difference of the covering material and membrane formation ingredient with the ingredient smaller than th 
;oefficient-of-thermal-expansion difference of stainless steel and a membrane formation ingredient. 
Claim 13] Plasma-CVD equipment with which the coefficient-of-thermal-expansion difference of the ingredient of s 
nert gas injector front face and a membrane formation ingredient is characterized by being smaller than the coefficien 
)f-thermal-expansion difference of stainless steel and a membrane formation ingredient at least in plasma-CVD 
:quipment according to claim 3. 

Claim 14] Plasma-CVD equipment characterized by being the structure where said medium mesh plate electrode can 
lave the temperature of 100 degrees C or more in the plasma-CVD equipment which has the medium mesh plate 
Jectrode for plasma separation with which two or more holes were prepared between the plasma generating room an 
he substrate processing room. 

Claim 15] plasma CVD equipment characterize by be the structure where said ingredient gas injector can have the 
emperature of 100 degrees C or more in the plasma CVD equipment which have the medium mesh plate electrode fo 
)lasma separation with which two or more holes be prepared between the plasma generating room and the substrate 
>rocessing room, and have an ingredient gas injector between said medium mesh plate electrodes and substrates. 
Claim 16] Plasma-CVD equipment with which said ingredient gas injector is characterize by be constitute including 
leating element in the plasma-CVD equipment which has the medium mesh plate electrode for plasma separation wit 
vhich two or more holes were prepared between the plasma generating room and the substrate processing room , and 
in ingredient gas injector between said medium mesh plate electrodes and substrates . 

Claim 17] Plasma-CVD equipment with which said medium mesh plate electrode is characterize by be constitute 
ncluding a heating element in the plasma-CVD equipment which has the medium mesh plate electrode for plasma 
;eparation with which two or more holes were prepared between the plasma generating room and the substrate 
)rocessing room 9 and has an ingredient gas injector between said medium mesh plate electrodes and substrates . 
Claim 1 8] Plasma-CVD equipment characterized by connecting said ingredient gas injector with the heating element 
he plasma-CVD equipment which have the medium mesh plate electrode for plasma separation with which two or m 
loles be prepared between the plasma generating room and the substrate processing room , and have an ingredient ga 
njector between said medium mesh plate electrodes and substrates . 

Claim 19] plasma CVD equipment characterize by connect said medium mesh plate electrode with the heating eleme 
n the plasma CVD equipment which have the medium mesh plate electrode for plasma separation with which two or 
nore holes be prepared between the plasma generating room and the substrate processing room , and have an ingredie 
;as injector between said medium mesh plate poles and substrates . 

Claim 20] Plasma-CVD equipment characterized by being the structure where said gas injector can have the 
emperature of 100 degrees C or more in plasma-CVD equipment according to claim 3. 
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Claim 21] it be plasma CVD equipment characterize by for distance with the substrate installation lateral electrode w 
vhich said ingredient gas injector be equip with a heater in the plasma CVD equipment which have the medium mesh 
)late electrode for plasma separation with which two or more holes be prepared between the plasma generating room 
he substrate processing room, and have an ingredient gas injector between said medium mesh plate electrodes and 
;ubstrates to be 120mm or less. 

Claim 22] The medium mesh plate of the plasma CVD equipment which have the medium mesh plate electrode for 
)lasma separation with which two or more holes be prepared between the plasma generating room and the substrate 
)rocessing room, and have an ingredient gas injector between said medium mesh plate electrodes and substrates be 
)lasma CVD equipment characterize by distance with a substrate installation lateral electrode equipped with a heater 
20mm or less. 

Claim 23] Plasma-CVD equipment according to claim 1 to 22 characterized by the configuration of a medium mesh 
)late electrode being a square. 

Translation done.] 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

Field of the Invention] This invention relates to floating of the particle deposited especially on the chamber internal, 
rontrol of the piece exfoliation of the film about the plasma-CVD equipment which has the medium mesh plate electr 
vhich separates a plasma production field and a substrate process field. 
0002] 

Description of the Prior Art] Controlling a plasma damage, there is the remote plasma-CVD method for dividing a 
)lasma generating field and a deposited substrate into one of the plasma-CVD methods which performs film formatio 
ipatially to a substrate, and it has become a technique important as a thin film forming method which can produce a 
ligh-reliability device and a high performance device in the semiconductor device process to it. The switching transis 
brmation process and actuation circuit transistor formation process of a large area flat-panel display, and as remote 
)lasma-CVD equipment which can respond to large-sized substrate thin film formation processes, such as a diameter 
;ilicon wafer process of macrostomia In parallel plate plasma-CVD equipment, for example, between a RF impressio 
;lectrode and the counterelectrode with which a deposited substrate is installed as indicated by JP,5-21393,A The me 
)late electrode which two or more holes opened is installed, and the parallel plate remote plasma-CVD equipment wh 
ihuts up the plasma between this medium mesh plate electrode and a RF impression electrode is known. This parallel 
)late remote plasma-CVD equipment is useful to especially silicon oxide film, a silicon nitride film, etc. used as the 
dlicon oxide film used as the gate dielectric film in a large-sized glass substrate top thin film transistor, a silicon nitri 
Ilm, the amorphous silicon film that similarly serves as the barrier layer and gate electrode in a large-sized glass 
;ubstrate top thin film transistor, and the interlayer insulation film in a large-sized Si substrate top transistor compone 
0003] 

Problem(s) to be Solved by the Invention] The schematic diagram of conventional parallel plate remote plasma-CVD 
:quipment is shown in drawing 28 , and when forming the silicon oxide film, signs that silicon oxide powder particle 
generates and adheres are explained. In remote plasma-CVD equipment, when forming the silicon oxide film 4 by 
naking mono-silane gas 9 and oxygen gas 5 into ingredient gas, as shown in drawing 28 , the silicon oxide film 
iccumulates not only on a chamber wall but on the ingredient gas injector 8 and the medium mesh plate electrode 1 1 
vhich introduce mono-silane gas 9 etc. In the ingredient gas injector 8 neighborhood, the reaction of mono-silane gas 
ind the diffused oxygen radical 7 is intense, the silicon oxide deposition thickness to the medium mesh plate electrod 
ocated near the ingredient gas injector 8 and the ingredient gas injector is thicker than the deposited substrate 3, and 
ilm tends to contain the silicon oxide powder particle 12 here. In further conventional remote plasma-CVD equipmen 
;ven if the temperature of the ingredient gas injector 8 and the medium mesh plate electrode 1 1 considers the radiant 
rom the heater of the substrate side counterelectrode 2 containing a heater, it is at most 70 degrees C, and if it is low 
emperature, a certain forge-fire deposition film will become powder. In addition, generally the silicon oxide film and 
>ther CVD film have the property to be easy to become powder, under low temperature, high-speed deposition, and a 
ligh-pressure membrane formation condition. 

0004] If the film is formed in up to the silicon oxide powder particle 14 which adhered on the deposited substrate 3 
vhich this powder particle 12 floats and forms a device, and adhered to that deposited substrate 3, insulation will bee 
/ery low and a particle adhesion part will become gate dielectric film and the interlayer insulation film of a MOS dev 
vith an unsuitable thing. 
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0005] Moreover, the silicon oxide film which showed the schematic diagram of the conventional ingredient gas injec 
o drawing 29 , and adhered to it thick-film-izes, and signs that the piece of the film exfoliates are explained. As show 
n drawing 29 , the ingredient gas injector 22 is usually a product made from stainless steel, because of the coefficien 
hermal-expansion difference of the silicon oxide film and stainless steel, a crack 17 goes into the deposition silicon 
>xide thick film 1 8 by change of chamber temperature, and the piece 21 of the silicon oxide film exfoliates from the 
charge gas injector 22 of stainless steel lumber. If the piece 21 of the exfoliation film adheres on a deposited substrate 
he time of film formation and the film is formed on it, it will become unsuitable as gate dielectric film and the interla 
nsulation film of a MOS device like the case where it is said powder particle. 

0006] Although there is also a method of performing frequently dry etching cleaning and wet etching cleaning of 
;hamber components in order to avoid the above problem, productivity will be reduced by this approach. 
0007] By the way, when the depository object of a reaction chamber pars basilaris ossis occipitalis exfoliates or float 
he technique of preventing depositing as particle on a substrate is indicated by JP,5-291240,A. The plasma-CVD film 
brmed with this technique, slushing nitrogen or inert gas into a reaction chamber from the pinhole of a large number 
)pened in the reaction chamber pars basilaris ossis occipitalis. Since nitrogen gas etc. is blowing off even if excessive 
;as reacts each other by this and it falls at the reaction chamber pars basilaris ossis occipitalis, it is supposed that it w 
lot adhere to a pars basilaris ossis occipitalis, but will be exhausted. 

0008] Moreover, a septum is formed in the ion source side of a chamber, the rare-gas inlet which introduces rare gas 
nto the side attachment wall of an accessory cell made by the septum is established in the microfilm (JP,62-166627,U 
)f an application for utility model registration No. 55174 [ Showa 61 to ], and the technique which introduces rare ga 
rom the direction which intersects perpendicularly with the flow of the dust to which close came is indicated with the 
on plasma or a particle. It is carrying out, if dust does not reach a direct wafer, since rare gas collides with dust and d 
s scattered about by this. 

0009] However, in these official reports, it cannot prevent the film accumulating on an ingredient gas injector or a 
nedium mesh plate electrode. 

0010] The object of this invention is to offer the plasma-CVD equipment which can control powder particle depositi 
>n chamber components, and the film exfoliation from the chamber components by the coefficient-of-thermal-expans 
lifference. 
0011] 

Means for Solving the Problem] In order to attain the above-mentioned object , this invention be characterize by take 
he following means in the plasma CVD equipment which have the medium mesh plate electrode for plasma separatio 
vith which two or more holes be prepared between the plasma generating room and the substrate processing room , o 
:aid plasma CVD equipment which have an ingredient gas injector between a medium mesh plate and a substrate . 

1) Near the medium mesh plate electrode, it has the device which controls the reaction of ingredient gas. Moreover, 
s in the plasma-CVD equipment which has an ingredient gas injector, the reaction of the ingredient gas near the 
ngredient gas injector is controlled. It can attain by specifically having the device which injects inert gas between a 
>lasma generating room and a substrate processing room. 

0012] It is controlled or prevented that particle does not occur but particle adheres to an ingredient gas injector or a 
nedium mesh plate electrode by having the device which injects inert gas since early film precursor generation an 
ngredient gas injector and near a medium mesh plate electrode can be controlled. Therefore, particle floats from an 
ngredient gas injector or a medium mesh plate electrode, adhering on a deposited substrate is controlled or prevented 
ind it becomes possible [ forming gate dielectric film and the interlayer insulation film of a MOS device without a 
lefect]. 

0013] A configuration like (2) - (5) can be considered as a device which spouts inert gas. 

2) It has an inert gas injector between a medium mesh plate electrode and an ingredient gas injector. 

3) A medium mesh plate electrode has the hole which passes the radical produced in the plasma generating field, and 
he hole which injects inert gas. 

4) A medium mesh plate electrode has the hole which passes the radical produced in the plasma generating field, the 
lole which makes ingredient gas inject, and the hole which injects inert gas. 

5) The above-mentioned gas injector has the hole which passes the radical produced in the plasma generating field, t 
lole which makes ingredient gas inject, and the hole which injects inert gas. 

0014] Moreover, there are the following as other means for solving the above-mentioned technical problem. 
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6) It has a means to control that the film deposited on the medium mesh plate electrode (they are a medium mesh pla 
:lectrode or an ingredient gas injector when it has an ingredient gas injector) exfoliates. Therefore, the coefficient-of- 
hermal-expansion difference (and/or at least coefficient-of-thermal-expansion difference of the ingredient of an 
ngredient gas injector front face and a membrane formation ingredient) of the ingredient of a medium mesh plate 
:lectrode surface and a membrane formation ingredient is characterized by being smaller than the coefficient-of-therm 
expansion difference of stainless steel and a membrane formation ingredient at least. 

0015] In the above medium mesh plate electrodes or ingredient gas injectors When CVD chamber temperature chang 
;ince the coefficient-of-thermal-expansion difference with a membrane formation ingredient is small Since being able 
control or prevent, and the piece of the film exfoliating from an ingredient gas injector or a medium mesh plate electr 
ind a crack arising or exfoliating floating on the adhering film, and adhering to it on a deposited substrate is controlle 
>revented, It becomes possible to form gate dielectric film and the interlayer insulation film of a MOS device without 
iefect. 

0016] When membrane formation ingredients are silicon oxide, polycrystalline silicon, and amorphous silicon, the 
;oefficient of thermal expansion of 14.7x1 0-6/degree C and silicon oxide forms a medium mesh plate electrode and a 
ngredient gas injector with an ingredient with which a coefficient-of-thermal-expansion difference becomes small ra 
han these differences since 0.4 - lxlO-6/degree C and silicon are 0.5x1 0-6/degrees C, or a stainless coefficient of 
hernial expansion should just cover a medium mesh plate electrode and an ingredient gas injector with these ingredie 
There is the following as an ingredient suitable for such a coat. 
0017] 

ngredient Coefficient of thermal expansion (x 1 0-6/degree C) 

V quartz 0.4-0.55 Soda lime glass 8-9 Oxidization titanium 9 An alumina 8.3 Titanium 8.4 Silicon 5 Molybdenum 4. 
Tungsten 4.6 Tantalum 6.5 - the quartz and especially the alumina are excellent among these ingredients. 
0018] In creating a medium mesh plate electrode and the ingredient gas injector itself, soda lime glass, titanium, 
nolybdenum, the tungsten, and the tantalum are suitable among the above-mentioned ingredients. 
0019] A configuration like (7) - (10) can be considered as a configuration of such a CVD system. 

7) The ingredient gas injector is formed with the ingredient with the coefficient-of-thermal-expansion difference of a 
ngredient gas injector ingredient and a membrane formation ingredient smaller than the coefficient-of-thermal- 
ixpansion difference of stainless steel and a membrane formation ingredient. 

8) The ingredient gas injector is covered with the ingredient with the coefficient-of-thermal-expansion difference of 
covering material of an ingredient gas injector, and a membrane formation ingredient smaller than the coefficient-of- 
hermal-expansion difference of stainless steel and a membrane formation ingredient. 

9) The medium mesh plate electrode is formed with the ingredient with the coefficient-of-thermal-expansion differen 
)f a medium mesh plate electrode material and a membrane formation ingredient smaller than the coefficient-of-therm 
expansion difference of stainless steel and a membrane formation ingredient. 

10) The medium mesh plate electrode is covered with the ingredient with the coefficient-of-thermal-expansion 
lifference of the covering material of a mesh plate, and a membrane formation ingredient smaller than the coefficient 
hermal-expansion difference of stainless steel and a membrane formation ingredient. 

0020] Moreover, when it has an inert gas injector like the above (2), an inert gas injector can be covered with an 
ngredient with which the coefficient of thermal expansion of an inert gas injector and a membrane formation ingredi 
>ecomes smaller than the coefficient-of-thermal-expansion difference of stainless steel and a membrane formation 
ngredient, or an inert gas injector can also be created with such an ingredient. 

0021] Moreover, there are the following as other means for solving the above-mentioned technical problem. 

1 1) It is characterized by being the structure where said medium mesh plate electrode or an ingredient gas injector ca 
lave the temperature of 1-00 degrees C or more so that silicon oxide powder particle deposition in said medium mesh 
)late electrode or an ingredient gas injector may be controlled. 

0022] In the above medium mesh plate electrodes or ingredient gas injectors, since the skin temperature is kept at 10 
legrees C or more, the film adhering to a medium mesh plate electrode or an ingredient gas injector turns into precise 
ilm, and can control or prevent that the particle-like film adheres. Therefore, particle floats from a medium mesh pla 
:lectrode or an ingredient gas injector, adhering on a deposited substrate is controlled or prevented, and it becomes 
)ossible [ forming gate dielectric film and the interlayer insulation film of a MOS device without a defect ]. 
0023] A configuration like (12) - (17) can be considered as a configuration of such a CVD system. 
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12) The ingredient gas injector is constituted including the heating element. 

13) The medium mesh plate electrode is constituted including the heating element. 

14) The ingredient gas injector is connected with the heating element. 

15) The medium mesh plate electrode is connected with the heating element. 

16) Distance with the substrate installation lateral electrode with which an ingredient gas injector is equipped with a 
leater is 120mm or less. 

17) Distance with the substrate installation lateral electrode with which a medium mesh plate is equipped with a heat 
s 120mm or less. 

0024] Moreover, the object is attained when it has an inert gas injector like the above (2), and distance with the 
lubstrate installation lateral electrode with which it connects with the heating element, or it is equipped with a heater 
he inert gas injector is constituted including the heating element is 120mm or less. 

0025] Furthermore, a medium mesh plate electrode can be used as a square in equipment [ more than ]. In recent yea 
i substrate will be enlarged and plasma-CVD equipment will also be increasingly enlarged in having used the 
;onventional circular medium mesh plate. According to the configuration of a substrate, the miniaturization of 
equipment can be attained by using a medium mesh plate electrode as a square. 
0026] 

Embodiment of the Invention] The gestalt of operation of this invention is explained referring to drawing. 
0027] (Operation gestalt 1) Silicon oxide film formation according the gestalt of operation of the 1st of this invention 
)arallel plate remote plasma CVD is taken for an example, and it explains to a detail with reference to drawing 1 - 
Irawing 4 . Drawing 1 is the schematic diagram of the parallel plate remote plasma-CVD equipment in this operation 
;estalt, and shows the situation of silicon oxide membrane formation. Drawing 2 is the bottom view of the ring-like g 
njector of this equipment. Drawing 3 is the bottom view of the inert gas flat-surface injector of this equipment. Draw 
[ is the sectional view of drawing 3 . 

0028] The parallel plate remote plasma-CVD equipment in this invention is constituted by the vacuum chamber in 
vhich evacuation is possible, the RF impression electrode 1 containing the gas shower head, the substrate side 
;ounterelectrode 2 containing a heater, the medium mesh plate electrode 1 1, the ring-like ingredient gas injector 8, an 
he ring-like inert gas injector 23 as fundamentally shown in drawing 1 . An example of the configuration of the ring- 
ngredient gas injector 8 is shown in drawing 2 . The configuration of the ring-like inert gas injector 23 is the same as 
;onfiguration of the ring-like ingredient gas injector 8 of drawing 2 . Moreover, the mesh plate aperture of said mediu 
nesh plate electrode 1 1 has die length comparable as the debye length of the plasma in the generated oxygen plasma 
hat the oxygen plasma generated between the RF impression electrodes 1 can be shut up efficiently. 
0029] The formation approach of the silicon oxide film is as follows. Oxygen gas 5 is introduced into the RF impres 
ilectrode 1 containing the gas shower head within the CVD chamber by which evacuation was carried out, and glow 
lischarge is made to cause between the medium mesh plate electrodes 1 1. The generated oxygen plasma 6 is efficient 
;hut up between the RF impression electrode 1 and the medium mesh plate electrode 11. Consequently, the plasma 
consistency between the medium mesh plate electrode 1 1 and the substrate side counterelectrode 2 is about 105-106 
( to the plasma consistency in the inside of the oxygen plasma 6 being about [ 1010cm - ] three. In the oxygen plasma 
>xygen ion, an electron, the excited neutral oxygen radical exist, in oxygen ion and an electron, it goes in the directio 
he deposited substrate 3 by electric field and diffusion, and an oxygen radical 7 goes in the direction of the deposited 
lubstrate 3 by diffusion. However, since it is outside the plasma, and it is very small compared with the flux of an 
>xygen radical 7, the flux of the oxygen ion which faces to the deposited substrate 3 has a contribution of an oxygen 
adical 7 dominant in silicon oxide formation. The diffused oxygen radical 7 reacts with the mono-silane gas 9 injecte 
rom the ingredient gas injector 8, forms the silicon oxide precursor 10, and forms the silicon oxide film 4 on the 
leposited substrate 3. 

0030] Since the plasma consistency between the medium mesh plate electrode 1 1 and the substrate side 
counterelectrode 2 is very low as mentioned above, compared with the usual parallel plate plasma-CVD method, the 
)lasma damage to the deposited substrate 3 is low. This effectiveness shows up in the case on the front face of silicon 
vhich a substrate front face forms an MOS interface notably, and is Si02 on a single crystal silicon substrate with the 
lsual parallel plate plasma-CVD method. It is Si02 with a parallel plate remote plasma-CVD method to that MOS 
nterface-state-density consistency being 101 l-1012cm-2eV-l near a mid gap, when the film is formed. When the film 
brmed, it becomes the low interface-state-density consistency of 1010cm - 2 eV - one set 
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003 1] The description of this operation gestalt is having the ring-like inert gas injector 23 which supplies inert gas 24 
;uch as gaseous helium, between the medium mesh plate electrode 1 1 and the ring-like ingredient gas injector 8 whic 
applies mono-silane gas 9. If inert gas 24 is supplied from said ring-like inert gas injector 23, silicon oxide powder 
)article adhesion in the medium mesh plate electrode 1 1 which stopped easily being able to diffuse the mono-silane g 
) supplied from the ingredient gas injector 8 to the medium mesh plate electrode 1 1 side, and had become a problem 
conventionally will be prevented or controlled. Moreover, for the existence of inert gas 24, since the reaction of the 
nono-silane gas 9 in the ingredient gas injector 8 neighborhood and an oxygen radical 7 is controlled, adhesion of sil 
)xide powder particle in the ingredient gas injector 8 is also prevented or controlled. Said inert gas 24 should just be t 
combination of other inert gas, such as argon gas besides gaseous helium, and neon gas, and these inert gas here. 
0032] Although the inert gas injector 23 was a ring-like with the above-mentioned operation gestalt, a flat-surface 
njector as shown in drawing 3 may be used. The plan and side elevation of a flat-surface injector are shown in drawi 
md drawing 4 . In considering as a flat-surface injector, it forms the oxygen radical passage hole 25 along which the 
>xygen radical which has passed the medium mesh plate electrode passes. The oxygen radical passage hole 25 and th 
nert gas nozzle 28 are the independent hole. 

0033] Thus, the inert gas injector in the above-mentioned example can take a configuration as occasion demands in t 
ange which does not deviate from the summary of this invention, if the location of the gas nozzle is located between 
nedium mesh plate electrode and an ingredient gas injector. 

0034] (Operation gestalt 2) Silicon oxide film formation according the gestalt of operation of the 2nd of this inventio 
o a parallel plate remote plasma-CVD method is taken for an example, and it explains to a detail with reference to 
hawing 5 - drawing 7 . Drawing 5 is the schematic diagram of the parallel plate remote plasma-CVD equipment in th 
;estalt of the 2nd operation, and shows the situation of silicon oxide membrane formation. Drawing 6 is the bottom v 
)f the medium mesh plate electrode of this equipment: Drawing 7 is drawing having shown the example of the oxyge 
adical passage hole of a medium mesh plate electrode. 

0035] The parallel plate remote plasma-CVD equipment in this invention is constituted by the vacuum chamber in 
vhich evacuation is possible, the RF impression electrode 1 containing the gas shower head, the substrate side 
counterelectrode 2 containing a heater, the medium mesh plate electrode 29 that has an inert gas nozzle, and the ring- 
ngredient gas injector 8 as fundamentally shown in drawing 5 . 

0036] The formation approach of the silicon oxide film is as follows. Oxygen gas 5 is introduced into the RF impres 
electrode 1 containing the gas shower head within the CVD chamber by which evacuation was carried out, and glow 
lischarge is made to cause between the medium mesh plate electrodes 29 which have an inert gas nozzle. The apertur 
he oxygen radical passage hole 30 of the medium mesh plate electrode 29 has die length comparable as the debye len 
)f the plasma in the generated oxygen plasma here so that the oxygen plasma generated between the RF impression 
electrodes 1 can be shut up efficiently ( drawing 6 ). The radical 7 diffused through the passage hole 30 reacts with th 
nono-silane gas 9 injected from the ring-like ingredient gas injector 8, forms the silicon oxide precursor 10, and form 
he silicon oxide film 4 on the deposited substrate 3. 

0037] In addition, as the oxygen radical passage hole 30 in the above-mentioned operation gestalt is shown in drawin 
[ , as long as it has the generated plasma for the possible mesh plate 32 etc. in the hole 30 in slight closing depth, the 
>ath of the passage hole 30 may not be a dimension for shutting up the plasma. 

0038] The description of this operation gestalt is that the medium mesh plate electrode 29 has the inert gas nozzle 28 
ihown in drawing 5 and drawing 6 . If inert gas 24 is injected from the inert gas nozzle 28, silicon oxide powder parti 
idhesion in the medium mesh plate electrode 29 which stopped easily being able to diffuse the mono-silane gas 9 
supplied from the ingredient gas injector 8 to the medium mesh plate 29 side, and had become a problem conventiona 
vill be prevented or controlled. Said inert gas 24 should just be the combination of other inert gas, such as argon gas 
resides gaseous helium, and neon gas, and these inert gas here. 

0039] (Operation gestalt 3) Silicon oxide film formation according the gestalt of operation of the 3rd of this inventio 
)arallel plate remote plasma CVD is taken for an example, and it explains to a detail with reference to drawing 8 - 
hawing 10 . Drawing 8 is the schematic diagram of the parallel plate plasma-CVD equipment in the 3rd operation 
;estalt, and shows the situation of silicon oxide membrane formation. Drawing 9 is the bottom view of the medium m 
)late electrode of this equipment, and drawing 10 is the sectional view of drawing 9 . 

0040] The parallel plate remote plasma-CVD equipment in this invention is constituted by the vacuum chamber in 
vhich evacuation is possible, the high frequency impression electrode 1 containing the gas shower head, the substrate 
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iide counterelectrode 2 containing a heater, and the medium mesh plate electrode 26 that has a possible oxygen radica 
)assage hole, a mono-silane nozzle, and an inert gas nozzle in the same field in slight plasma closing depth as 
undamentally shown in drawing 8 . The medium mesh plate electrode 26 will serve as the function of an ingredient g 
njector here. 

0041] The formation approach of the silicon oxide film is as follows. Oxygen gas 5 is introduced into the RF impres 
ilectrode 1 containing the gas shower head within the CVD chamber by which evacuation was carried out, and glow 
Hscharge is made to cause between the medium mesh plate electrodes 26. The path of the oxygen radical passage hoi 
10 of said medium mesh plate electrode 26 has die length comparable as the debye length of the plasma in the genera 
>xygen plasma here so that the oxygen plasma generated between the RF impression electrodes 1 can be shut up 
ifficiently. The radical 7 diffused through the oxygen radical passage hole 30 reacts with the mono-silane gas 9 inject 
rom the mono-silane nozzle 27 of the medium mesh plate electrode 26, forms the silicon oxide precursor 10, and for 
he silicon oxide film 4 on the deposited substrate 3. 

0042] In addition, as the oxygen radical passage hole 30 in the above-mentioned operation gestalt is shown in drawin 
)f the gestalt of the 2nd operation, as long as it has the generated plasma for the possible mesh plate 32 etc. in the hoi 
SO in slight closing depth, the path of a hole 30. may not be a dimension for shutting up the plasma. 
0043] As shown in drawing 8 and drawing 9 , medium mesh plate electrode 26 confidence has the oxygen radical 
)assage hole 30, the mono-silane nozzle 27, and the inert gas nozzle 28 in the same field, and the description of this 
)peration gestalt is that the oxygen radical passage hole 30, the mono-silane nozzle 27, and the inert gas nozzle 28 are 
ndependent respectively as shown in drawing 9 and drawing 10 . Since inert gas exists so that each of the oxygen rad 
)assage hole 28 and the mono-silane passage hole 27 may be surrounded, the oxygen radical 7 near the medium mesh 
)late electrode 26 and the reaction of a mono silane 9 are controlled remarkably. For this reason, silicon oxide powde 
)article adhesion in the medium mesh plate electrode and gas injector which had become a problem conventionally is 
>revented or controlled. Said inert gas 24 should just be the combination of other inert gas, such as argon gas besides 
gaseous helium, and neon gas, and these inert gas here. 

0044] (Operation gestalt 4) Silicon oxide film formation according the gestalt of operation of the 4th of this inventio 
)arallel plate remote plasma CVD is taken for an example, and it explains to a detail with reference to drawing 1 1 and 
irawing 12 . Drawing 1 1 is the schematic diagram of the parallel plate remote plasma-CVD equipment in the gestalt 
he 4th operation, and shows the situation of silicon oxide membrane formation. Drawing 12 is the bottom view of th 
lat-surface injector of this t equipment. 

0045] The parallel plate remote plasma-GVD equipment in this invention is constituted by the flat-surface injector 31 
vhich has the vacuum chamber in which evacuation is possible, the RF impression electrode 1 containing the gas sho 
lead, the substrate side counterelectrode 2 containing a heater, the medium mesh plate electrode 1 1 , an oxygen radica 
>assage hole, a mono-silane nozzle, and an inert gas nozzle in the same side as fundamentally shown in drawing 1 1 . 
0046] The formation approach of the silicon oxide film is as follows. Oxygen gas 5 is introduced into the RF impres 
ilectrode 1 containing the gas shower head within the CVD chamber by which evacuation was carried out, and glow 
lischarge is made to cause between the medium mesh plate electrodes 1 1 . It is [ in the RF impression electrode 1 and 
nedium mesh plate electrode 1 1 / plasma ******] the same as that of the 1st example of the above. The diffused 
)xygen radical 7 passes the oxygen radical passage hole 25 of the flat-surface injector 31, reacts with the mono-silane 
;as 9 injected from the flat-surface injector 31, forms the silicon oxide precursor 10, and forms the silicon oxide film 
m the deposited substrate 3. 

0047] The description of this operation gestalt is that the oxygen radical passage hole 25 in the flat- surface injector 3 
he mono-silane nozzle 27, and the inert gas nozzle 28 exist independently, respectively, as shown in having the flat- 
;urface injector 31 which has an oxygen radical passage hole, a mono-silane nozzle, and an inert gas nozzle between 
nedium mesh plate electrode 1 1 and the substrate side counterelectrode 2 in the same field as shown in drawing 1 1 , 
Irawing 12 . Since inert gas exists so that each of the oxygen radical passage hole 28 and the mono-silane nozzle 27 m 
)e surrounded, the oxygen radical 7 near the flat-surface injector 3 1 and the reaction of a mono silane 9 are controlled 
emarkably. For this reason, silicon oxide powder particle adhesion in the gas injector which had become a problem 
;onventionally is prevented or controlled. Moreover, in a flat- surface injector, since a mono silane is hardly spread to 
)lasma generating field side, silicon oxide powder particle adhesion in the medium mesh plate electrode 1 1 is also 
>revented or controlled. Said inert gas 24 should just be the combination of other inert gas, such as argon gas besides 
;aseous helium, and neon gas, and these inert gas here. 
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0048] (Operation gestalt 5) The gestalt of operation of the 5th of this invention is explained to a detail with reference 
Irawing 13 . 

0049] Except an ingredient gas injector ingredient, the configuration of the parallel plate remote plasma-CVD 
;quipment in this invention is the same as that of the parallel plate remote plasma-CVD equipment of the conventiona 
;xample fundamentally shown in drawing 28 , and can be applied to the parallel plate remote plasma-CVD equipmen 
he gestalt of the 1st operation, the parallel plate remote plasma-CVD equipment in the gestalt of the 2nd operation, th 
>arallel plate remote plasma-CVD equipment in the gestalt of the 4th operation, etc. 

0050] The description of this operation gestalt is in the ingredient of the ingredient gas injector which supplies 
ngredient gas, such as a mono silane, and the coefficient-of-thermal-expansion difference of an ingredient gas injecto 
ngredient and a membrane formation ingredient serves as stainless steel and an ingredient smaller than the coefficien 
)f-thermal-expansion difference of a membrane formation ingredient. What is necessary is for the quartz to be suitabl 
ibove ingredients, for example, just to let the ring-like ingredient gas injector 8 in drawing 1 be a product made from 
juartz, when a membrane formation ingredient is silicon oxide. 

0051] The die-length direction sectional view of the charge gas injector 33 of quartz lumber in this operation gestalt 
ihown in drawing 13 . The injector is produced with the quartz and the mono-silane gas nozzle 19 is punctured. The 
ilicon oxide film adheres to this ingredient gas injector, and even if it thick-film-izes, since the coefficient of therma 
expansion of the silicon oxide thick film 18 and the charge gas injector 33 of quartz lumber is almost the same, the cr 
)y the thermal change etc. is not produced. For this reason, the piece exfoliation of the film from an ingredient gas 
njector does not take place, either. 

0052] (Operation gestalt 6) The gestalt of operation of the 6th of this invention is explained to a detail with reference 
Irawing 14 and drawing 15 . 

0053] The configuration of the parallel plate remote plasma-CVD equipment in this operation gestalt is the same as t 
)f the gestalt of the 5th operation. 

0054] The description of this operation gestalt is in covering the ingredient gas injector which supplies ingredient ga 
;uch as a mono silane, and the ingredient to cover, and the coefficient-of-thermal-expansion difference of ingredient g 
njector covering material and a membrane formation ingredient serves as stainless steel and an ingredient smaller tha 
he coefficient-of-thermal-expansion difference of a membrane formation ingredient. What is necessary is for the qua 
o be suitable as above ingredients, for example, just to cover the charge gas injector 22 of stainless steel lumber in 
Irawing 28 with the strong silicon oxide film of adhesion force, when a membrane formation ingredient is silicon oxi 
0055] The direction sectional view of a path of an ingredient gas injector is shown for the die-length direction sectio 
/iew of the ingredient gas injector in this operation gestalt in drawing 14 at drawing 15 . The body of an injector is 
)roduced by stainless steel 35, and said stainless outside front face is covered with the strong silicon oxide of adhesio 
brce. As the coat approach, putting film formation or a quartz workpiece on stainless steel etc. is raised with an eleva 
emperature to a stainless steel front face. It becomes an ingredient gas injector by puncturing the desired mono-silane 
>as nozzle 19 into this two-layer ingredient. The silicon oxide film adheres to this ingredient gas injector, and even if 
hick-film-izes, since the coefficient of thermal expansion of the silicon oxide thick film 18 and the silicon oxide coat 
s almost the same, the crack by the thermal change etc. is not produced. For this reason, the piece exfoliation of the f 
rom an ingredient gas injector does not take place, either. 

0056] (Operation gestalt 7) The gestalt of operation of the 7th of this invention is explained to a detail with reference 
Irawing 16 . 

0057] The configuration of the parallel plate remote plasma-CVD equipment in this operation gestalt Except a mediu 
nesh plate, it is the same as that of the parallel plate remote plasma-CVD equipment of the conventional example 
undamentally shown in drawing 28 . The parallel plate remote plasma-CVD equipment in the gestalt of the 1st 
>peration, the parallel plate remote plasma-CVD equipment in the gestalt of the 2nd operation, It is applicable to the 
>arallel plate remote plasma-CVD equipment in the gestalt of the 3rd operation, the parallel plate remote plasma-CVD 
:quipment in the gestalt of the 4th operation, etc. 

0058] The description of this operation gestalt is in the ingredient of the medium mesh plate electrode for plasma 
confinement, and the coefficient-of-thermal-expansion difference of a medium mesh plate electrode material and a 
nembrane formation ingredient serves as stainless steel and an ingredient smaller than the coefficient-of-thermal- 
;xpansion difference of a membrane formation ingredient. What is necessary is for the quartz to be suitable as above 
ngredients, for example, just to let the medium mesh plate electrode 1 1 in drawing 28 be a product made from a quar 
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vhen a membrane formation ingredient is silicon oxide. 

0059] The sectional view of the medium mesh plate electrode in this operation gestalt is shown in drawing 16 . The 
nedium mesh plate electrode 42 is produced with the quartz, and the oxygen radical passage hole 30 of possible 
itructure is formed in slight oxygen plasma closing depth. It is the passage hole which has the mesh plate which has t 
>assage hole of a path comparable as the debye length of the plasma who generated the possible oxygen radical passa 
lole 30 of structure in slight oxygen plasma closing depth, or the hole of size comparable as the debye length of the 
>lasma who made it generate. 

0060] The silicon oxide film adheres to this medium mesh plate electrode, and even if it thick-film-izes, since the 
coefficient of thermal expansion of the silicon oxide thick film 18 and the medium mesh plate electrode 42 made from 
luartz is almost the same, the crack by the thermal change etc. is not produced. For this reason, the piece exfoliation o 
he film from the medium mesh plate electrode 42 made from a quartz does not take place, either. 
0061] (Operation gestalt 8) The gestalt of operation of the 8th of this invention is explained to a detail with reference 
hawing 17 . 

0062] The configuration of the parallel plate remote plasma-CVD equipment in this operation gestalt Except a mediu 
nesh plate, it is the same as that of the parallel plate remote plasma-CVD equipment of the conventional example 
undamentally shown in drawing 28 . The parallel plate remote plasma-CVD equipment in the gestalt of the 1st 
>peration, the parallel plate remote plasma-CVD equipment in the gestalt of the 2nd operation, It is applicable to the 
)arallel plate remote plasma-CVD equipment in the gestalt of the 3rd operation, the parallel plate remote plasma-CVD 
:quipment in the gestalt of the 4th operation, etc. 

0063] The description of this operation gestalt is in covering the medium mesh plate electrode for plasma confineme 
ind the ingredient to cover, and the coefficient-of-thermal-expansion difference of medium mesh plate covering mate 
ind a membrane formation ingredient serves as stainless steel and an ingredient smaller than the coefficient-of-therm 
expansion difference of a membrane formation ingredient. What is necessary is for the quartz to be suitable as above 
ngredients, for example, just to cover the medium mesh plate electrode 1 1 in drawing 28 with the strong silicon oxid 
Ilm of adhesion force, when a membrane formation ingredient is silicon oxide. 

0064] The sectional view of the medium mesh plate electrode in this operation gestalt is shown in drawing 17 . The 
>ody of a medium mesh plate is produced by stainless steel 35, and it is covered with the silicon oxide film with the f 
ace strong [ adhesion force ] by the side of an ingredient gas injector of said stainless front face at least. The strong 
ilicon oxide film of adhesion force can be formed with an elevated-temperature CVD method or a high voltage CVD 
nethod. Although a coat may be made all over a stainless steel front face, when only the front face by the side of an 
ngredient gas injector is covered, stable plasma confinement can be performed. As the coat approach, putting film 
brmation on a stainless steel front face and a quartz workpiece on stainless steel etc. is raised. By forming the oxygen 
adical passage hole 30 of possible structure in this two-layer ingredient in slight oxygen plasma closing depth, it 
)ecomes a medium mesh plate electrode. It is the passage hole which has the mesh plate which has the passage hole o 
)ath comparable as the debye length of the plasma who generated the possible oxygen radical passage hole 30 of 
itructure in slight oxygen plasma closing depth, or the hole of size comparable as the debye length of the plasma who 
nade it generate. 

0065] The silicon oxide film adheres to this medium mesh plate electrode, and even if it thick-film-izes, since the 
coefficient of thermal expansion of the silicon oxide thick film 1 8 and the silicon oxide coat 34 is almost the same, th 
crack by the thermal change etc. is not produced. For this reason, the piece exfoliation of the film from the medium m 
)late electrode 42 made from a quartz does not take place, either. 

0066] (Operation gestalt 9) The gestalt of operation of the 9th of this invention is explained to a detail with reference 
hawing 1 8 - drawing 20 . 

0067] The configuration of the parallel plate remote plasma-CVD equipment in this operation gestalt Except an 
ngredient gas injector, it is the same as that of the parallel plate remote plasma-CVD equipment of the conventional 
example fundamentally shown in drawing 28 . The parallel plate remote plasma-CVD equipment in the gestalt of the 
>peration, the parallel plate remote plasma-CVD equipment in the gestalt of the 2nd operation, It is applicable to the 
)arallel plate remote plasma-CVD equipment in the gestalt of the 3rd operation, the parallel plate remote plasma-CVD 
equipment in the gestalt of the 4th operation, etc. 

0068] The description of this operation gestalt is that the ingredient gas injector is constituted including a heating 
clement. 
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0069] Drawin g 18 - drawing 20 are the examples of the ingredient gas injector containing a heating element, and sho 
he direction sectional view of a path in the case of a tube-like gas injector, respectively. 

0070] The gas injector shown in drawing 18 covered the three-tiered structure ceramics heater of boron nitride ceram 
!6 / graphite 37 / boron nitride ceramics 36 to stainless steel 35, and has covered the maximum front face with silicon 
>xide 34 further for a pollution control. The ceramics heater uses generation of heat by the energization to graphite, a 
he boron nitride ceramics 36 has played the role of an electric insulation. Since the boron nitride ceramics 36 and 
graphite 37 can be formed by hot chemical vapor deposition (CVD method), formation of a up to [ a tube-like gas 
njector which was illustrated ] is also possible for them. In drawing 18 , other ingredients are sufficient as a quartz et 
ind, as for the silicon oxide coat 34, stainless steel 35 may not have it. What is necessary is just the heater which the 
imit about an ingredient does not have about a heater, either, and can furthermore cover and form an injector. 
0071] The tube-like gas injector which gave the silicon oxide coat 34 to stainless steel 35 is a basic form, and the gas 
njector shown in drawing 19 has the rod-like heater 38 in the tubing. As a cylindrical heater 38, a magnesium oxide 
nsulation sheath mold flexible micro heater etc. is raised, for example. Since said micro heater can produce a thing w 
i diameter of about 1mm, it fits the structure of drawing 19 . In drawing 19 , other ingredients are sufficient as a quar 
etc., and, as for the silicon oxide coat 34, stainless steel 35 may not have it. Moreover, what is necessary is just the 
cylindrical heater which has a path smaller than a tube diameter so that there may be no limit about an ingredient or 
;tructure also about a heater and it can install in injector tubing. 

0072] The tube-like gas injector which gave the silicon oxide coat 34 to stainless steel 35 is a basic form, and the gas 
njector shown in drawing 20 has the cylindrical heater 38 in the outside surface of the tubing. The configuration of th 
cylindrical heater 38 is the same as that of the example of above-mentioned drawing 19 . In drawing 20 , other 
ngredients are sufficient as a quartz etc., and, as for the silicon oxide coat 34, stainless steel 35 may not have it. 

oreover, there is no limit about an ingredient or structure also about a heater. 
0073] Although the above-mentioned example described only the tube-like gas injector, it is applicable to a flat-surfa 
)late-like gas injector as shown with the gestalt of the 3rd operation, or the gestalt of the 4th operation etc. 
0074] As mentioned above, the skin temperature of a gas injector can be maintained at an elevated temperature by 
constituting a gas injector including a heating element. Silicon oxide powder particle adheres to an ingredient gas 
njector, when silicon oxide film formation is performed without heating an injector, since the reaction near a mono- 
;ilane gas injector has early and low temperature, since adhesion force is weak, it will float in a chamber, but if it hea 
ibout 100 degrees C, it will become very fine particle and adhesion force will also become strong. And if it heats at 
ibout further 150-200 degrees C, film-like silicon oxide will adhere to an ingredient gas injector, and particle floating 
vill be lost. 

0075] (Operation gestalt 10) The gestalt of operation of the 10th of this invention is explained to a detail with referen 
o drawing 21 and drawing 22 . 

0076] The configuration of the parallel plate remote plasma-CVD equipment in this operation gestalt Except a mediu 
nesh plate electrode, it is the same as that of the parallel plate remote plasma-CVD equipment of the conventional 
example fundamentally shown in drawing 28 . The parallel plate remote plasma-CVD equipment in the gestalt of the 
>peration, the parallel plate remote plasma-CVD equipment in the gestalt of the 2nd operation, It is applicable to the 
>arallel plate remote plasma-CVD equipment in the gestalt of the 3rd operation, the parallel plate remote plasma-CVD 
equipment in the gestalt of the 4th operation, etc. 

0077] The description of this operation gestalt is that the medium mesh plate electrode is constituted including a hea 
clement. 

0078] Drawing 21 and drawing 22 are the examples of the medium mesh plate electrode containing a heating elemen 
ind show the sectional view, respectively. 

0079] The medium mesh plate electrode shown in drawing 21 covered the three-tiered structure ceramics heater of 
>oron nitride ceramics 36 / graphite 37 / boron nitride ceramics 36 to stainless steel 35, and has covered the maximum 
ront face with silicon oxide 34 further for a pollution control. A heater and silicon oxide have not covered the plasma 
generating field by drawing 21 for attaining stabilization of the plasma, and it may cover both sides with a heater and 
dlicon oxide. Since the boron nitride ceramics 36 and graphite 37 can be formed with hot chemical vapor growth (CV 
hey have the advantage that the heater of various structures can be formed. What is necessary is just the heater which 
ilicon oxide coat 34 may not have in drawing 21 , and the limit about a heater ingredient does not have, and can cove 
ind form a medium mesh plate electrode. 
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0080] The medium mesh plate electrode shown in drawing 22 makes a cylindrical heater reticulated, and the heater 
tself achieves the function of plasma confinement. As a cylindrical heater 38, a magnesium oxide insulation sheath m 
lexible micro heater etc. is raised, for example. Since the above-mentioned micro heater can produce a thing with a 
liameter of about 1mm and is rich also in flexibility, it fits the structure of drawing 22 . The aperture of the mesh plat 
vhich a cylindrical heater forms serves as size comparable as the debye length of the plasma who made it generate, a 
can shut up the plasma efficiently. In addition, as long as there is no limit about an ingredient or structure about the 
cylindrical heater 38 and it can achieve plasma confinement and both the functions of generation of heat, you may be 
vhat kind of cylindrical heater. 

0081] As mentioned above, the skin temperature of a medium mesh plate electrode can be maintained at an elevated 
emperature by constituting a medium mesh plate electrode including a heating element. When silicon oxide film 
brmation is performed without heating a medium mesh plate electrode, silicon oxide powder particle adheres to a 
nedium mesh plate electrode for the diffused mono-silane gas, and since adhesion force is weak, it will float in a 
chamber. If a medium mesh plate electrode is heated at about 100 degrees C here, it will become very fine particle an 
idhesion force will also become strong. If it heats at about further 150-200 degrees C, film-like silicon oxide will adh 
o a medium mesh plate electrode, and particle floating will be lost. 

0082] (Operation gestalt 1 1) The gestalt of operation of the 1 1th of this invention is explained to a detail with referen 
o drawing 23 and drawing 24 . 

0083] The configuration of the parallel plate remote plasma-CVD equipment in this invention Except an ingredient g 
njector and its related section It is the same as that of the parallel plate remote plasma-CVD equipment of the 
conventional example fundamentally shown in drawing 28 . The parallel plate remote plasma-CVD equipment in the 
;estalt of the 1st operation, the parallel plate remote plasma-CVD equipment in the gestalt of the 2nd operation, It is 
ipplicable to the parallel plate remote plasma-CVD equipment in the gestalt of the 3rd operation, the parallel plate 
emote plasma-CVD equipment in the gestalt of the 4th operation, etc. 

0084] The description of this invention is that the ingredient gas injector is connected with the heating element. 
0085] Drawing 23 and drawing 24 are the examples of the ingredient gas injector connected with the heating elemen 
ind drawing 23 shows the schematic diagram when drawing 24 looks at a ring-like ingredient gas injector for the 
ocation of the heating element in the cross-section schematic diagram of remote plasma-CVD equipment from an 
equipment underside. As a heating element, generation of heat of about 200 degrees C may be possible, and as long a 
he chamber contamination from a heating element is controlled, you may be what kind of heaters, such as a sheath 
leater and a ceramic heater. 

0086] Since the heating element 39 is connected to the ingredient gas injector in locations other than the main functi 
livision of the ingredient gas injector 8 as shown in drawing 23 and drawing 24 , an ingredient gas injector is structur 
vhich contains a metal at least, and requires that a heating element 39 should touch the metal. If a heating element 39 
connected to a metal, heat will conduct to the whole ingredient gas injector through the metal. Thus, by installing a 
leating element in locations other than the main functional division of a gas injector, it has the advantage that restrict 
he function as CVD in any way is lost. 

0087] Thus, the temperature of a gas injector can be maintained at an elevated temperature by connecting a gas injec 
o a heating element. Silicon oxide powder particle adheres to an ingredient gas injector, when silicon oxide film 
brmation is performed without heating an injector, since the reaction near a mono-silane gas injector has early and lo 
emperature, since adhesion force is weak, it will float in a chamber, but if it heats at about 100 degrees C, it will beco 
/ery fine particle and adhesion force will also become strong. And if it heats at about further 150-200 degrees C, film 
ike silicon oxide will adhere to an ingredient gas injector, and particle floating will be lost. 

0088] (Operation gestalt 12) The gestalt of operation of the 12th of this invention is explained to a detail with referen 
o drawing 25 and drawing 26 . 

0089] The configuration of the parallel plate remote plasma-CVD equipment in this operation gestalt Except a mediu 
nesh plate electrode and its related section It is the same as that of the parallel plate remote plasma-CVD equipment 
he conventional example fundamentally shown in drawing 28 . The parallel plate remote plasma-CVD equipment in 
gestalt of the 1st operation, the parallel plate remote plasma-CVD equipment in the gestalt of the 2nd operation, It is 
Lpplicable to the parallel plate remote plasma-CVD equipment in the gestalt of the 3rd operation, the parallel plate 
emote plasma-CVD equipment in the gestalt of the 4th operation, etc. 

0090] The description of this operation gestalt is that the medium mesh plate electrode is connected with the heating 
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:lement. 

0091] Drawing 25 and drawing 26 are the examples of the medium mesh plate electrode connected with the heating 
element, and drawing 25 shows the schematic diagram when drawing 26 looks at a medium mesh plate electrode for 
ocation of the heating element in the cross-section schematic diagram of remote plasma-CVD equipment from an 
iquipment underside. As a heating element, generation of heat of about 200 degrees C may be possible, and as long a 
he chamber contamination from a heating element is controlled, you may be such heaters, such as a sheath heater and 
:eramic heater. 

0092] Since the heating element 39 is connected to the ingredient gas injector in locations other than the main functi 
livision of the medium mesh plate electrode 1 1 as shown in drawing 25 and drawing 26 , a medium mesh plate electr 
s structure which contains a metal at least, and requires that a heating element 39 should touch the metal. If a heating 
:lement 39 is connected to a metal, heat will conduct on the whole mesh plate. Although the heating element 39 is 
:onnected to all the peripheries of the mesh plate 1 1 in the example of drawing 26 , the selectively connected 
jonfiguration may be used. By installing a heating element in locations other than the main functional division of a 
nedium mesh plate electrode, it also has the advantage that restricting the function as CVD in any way is lost. 
0093] Thus, the temperature of a medium mesh plate electrode can be maintained at temperature, such as 100 degree 
ind 200 degrees C, by connecting a medium mesh plate electrode with a heating element. When silicon oxide film 
ormation is performed without heating a medium mesh plate electrode, silicon oxide powder particle adheres to a 
nedium mesh plate electrode for the diffused mono-silane gas, and since adhesion force is weak, it will float in a 
:hamber. If a medium mesh plate electrode is heated at about 100 degrees C here, it will become very fine particle an 
idhesion force will also become strong. If it heats at about further 150-200 degrees C, film-like silicon oxide will adh 
o a medium mesh plate electrode, and particle floating will be lost. 

0094] (Operation gestalt 13) The gestalt of operation of the 13th of this invention is explained to a detail with referen 
o drawing 27 • • 

0095] The configuration of the parallel plate remote plasma-CVD equipment in this operation gestalt It is the same a 
hat of the parallel plate remote plasma-CVD equipment of the conventional example fundamentally shown in drawin 
£ . The parallel plate remote plasma-CVD equipment in the gestalt of the 1st operation, the parallel plate remote 
)lasma-CVD equipment in the gestalt of the 2nd operation, It is applicable to the parallel plate remote plasma-CVD 
iqmpment in the gestalt of the 3rd operation, the parallel plate remote plasma-CVD equipment in the gestalt of the 4t 
)peration, etc. 

0096] The description of this operation gestalt is to make distance of the substrate side counterelectrode containing a 
leater, and an ingredient gas injector, and distance of the substrate side counterelectrode containing a heater, and a 
nedium mesh plate electrode below into assignment distance. 

0097] Drawing 27 shows the distance of the substrate side counterelectrode 2 containing a heater, and the ingredient 
njector 8, and the distance of the substrate side counterelectrode 2 containing a heater, and the medium mesh plate 
:lectrode 1 1 in fundamental parallel plate remote plasma-CVD equipment. 

0098] The distance 41 of the substrate side counterelectrode 2 containing the distance 40 and the heater containing a 
leater of the substrate side counterelectrode 2 and the ingredient gas injector 8 which were shown in drawing 27 , and 
he medium mesh plate electrode 1 1 is easy to be heated under the effect of the radiant heat from the heater of the 
;ubstrate side counterelectrode 2, and the conductive heat, so that it is short. Moreover, heat is easy to be carried out 
hat the temperature of the heater of the substrate side counterelectrode 2 is so high that chamber internal pressure is' 
ugh. Within the limits of this, the pressure of a typical plasma-CVD method is 13-130Pa, heater temperature is 200-3 
legrees C, and heating is [ heating of an ingredient gas injector or a medium mesh plate electrode is the easiest for the 
>ressure of 130Pa, and conditions with a heater temperature of 350 degrees C, and ] the most difficult for conditions w 
i pressure [ of 13Pa ], and a heater temperature of 200 degrees C. In order to make temperature of the ingredient gas 
njector 8 or the medium mesh plate electrode 1 1 into 100 degrees C or more on condition that the former, said distan 
10 or distance 41 should just be 0-120mm. Moreover, in order to make temperature of the ingredient gas injector 8 or 
nedium mesh plate electrode 1 1 into 100 degrees C or more on condition that the latter, said distance 40 or distance 4 
ihould just be 0-60mm. 

0099] Thus, it becomes possible by making distance of the ingredient gas injector 8 and the medium mesh plate 
:lectrode 1 1, and the substrate side counterelectrode 2 containing a heater below into assignment distance, and using 
adiant heat and conductive heat of a heater of the substrate side counterelectrode 2 to maintain the ingredient gas 
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njector 8 and the medium mesh plate electrode 1 1 at an elevated temperature, without adding special structure. 
0100] When silicon oxide film formation is performed without heating an ingredient gas injector and a medium mesh 
)late electrode, silicon oxide powder particle adheres to an ingredient gas injector and a medium mesh plate electrode 
ind since adhesion force is weak, it will float in a chamber. However, since it will become the silicon oxide of the sha 
)f very fine particle or film and adhesion force will also become strong if the ingredient gas injector and the medium 
nesh plate electrode are heated by about 100 degrees C, particle floating decreases sharply. 

0101] In the gestalt of the above operation, although the silicon oxide film formation using a mono silane and oxyge 
vas mentioned as the example and this invention was explained, liquid Si raw materials, such as high order silanes, s 
is a disilane, and TEOS (Tetraethoxy silane), etc. are sufficient instead of a mono silane, and nitrous oxide, nitrogen 
>xide, etc. may be used instead of oxygen. 

0102] Moreover, although the example in the gestalt of operation explained by mentioning silicon oxide film format 
is an example, it can acquire the same effectiveness also about plasma-CVD membrane formation of other ingredient 
;uch as silicon nitride film formation by the reaction of a mono silane and ammonia, and amorphous silicon film 
brmation by decomposition of a mono silane. 

0103] Furthermore, although the example using parallel plate remote plasma-CVD equipment was given in the gesta 
)f all operations, this invention will be applied, even if it is equipments of what kind of gestalt, such as plasma-CVD 
equipment using the microwave plasma, the electron cyclotron resonance plasma, inductively coupled plasma, and th 
lelicon wave plasma, if it is plasma-CVD equipment which has the medium mesh plate electrode for plasma separati 
vith which two or more holes were prepared between the plasma generating room and the substrate processing room 
0104] 

Effect of the Invention] When exfoliation of the piece of the film from that adhesion of silicon oxide powder particle 
in ingredient gas injector and a medium mesh plate electrode was prevented or controlled, an ingredient gas injector, 
i medium mesh plate electrode was prevented or controlled by this invention, silicon oxide powder particle adhesion 
:ubstrate and adhesion of the piece of the silicon oxide film in a substrate are prevented or controlled, and it becomes 
>ossible to form the suitable silicon oxide film for gate dielectric film and the interlay er insulation film of a MOS dev 



Translation done.] 
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